Application of some chemicals such as salicylic acid, chitosan and hydrogen peroxide as pre-sowing treatment could improve its performance under different salinity levels. Laboratories and pot experiments were carried out during 2015 year. Wheat seeds were treated with plant stimulants (0, 50, 100, 150 ppm) and then germinated under different salinity levels namely (0,100,150 and 200 mMol of NaCl). The present study aimed to determine the impact of salt stress on wheat seed viability to screen out the best seed stimulants resistant to the various changes associated with the plants under different salinity levels. The main results showed that treating wheat seed before sowing with chitosan produced the vigours seedling and its length, and dry weight, vigor index, germination percentage, germination energy, as well as proline content as compared with treating the seed with salicylic acid and hydrogen peroxide. Increased salinity levels caused great reduction in seedling length, and its dry weight, vigor index, germination percentage, germination energy, germination rate and pot emergence as compared with control, except for proline content. The results revealed also, that the interaction effect between salinity treatments, seed germination stimulants and concentrations was significant for all studied traits. Furthermore, using chitosan followed by salicylic acid and hydrogen peroxide was the most effective treatment to protect wheat seed cv Gemmiza 9 during germination from adverse salinity effect .
INTRODUCTION
Salinity is one of the most serious abiotic stress factors that caused negative effect on germination, development of plant growth, which reflect finally for limiting crop productivity. Salt stress affects germination percentage, germination rate and seedling growth in different ways depending on plant species (Gul 1999) . Seedling vigor is a more promising seed quality character reflecting potential seed germination and field emergence (Qun and Sun, 2007) . Therefore, any treatment which could be used to improve seed germination and subsequent seedling establishment under saline conditions would be highly desirable. Presowing seed treatments have been shown to enhance stand establishment in non-saline areas and have potential in saline areas as well. It is thought that the depressive effect of salinity on germination could be related to a decline in endogenous levels of hormones. In order to alleviate effects of salinity stress on germination traits and plant phenology, the application of some chemical and biochemical substances has been tested in different crops, i.e., use of salicylic acid (Khodari, 2004) , Chitosan (CH) (El-Hadrami et al., 2010) and more recently, hydrogen peroxide (H 2 O 2 ) (Eva- Guadalupe et al., 2013) .
Salicylic acid is an endogenous growth regulator of phenolic nature and acts as potential nonenzymatic antioxidant which participates in the regulation of many physiological processes in plants, such as stomatal closure, photosynthesis, ion uptake, inhibition of ethylene biosynthesis, transpiration and stress tolerance (Arfan et al., 2007) . Salicylic acid is a tool to increase plant tolerance against the adverse effect of biotic and abiotic stresses either by seed treatment and/or foliar application. Since, it has a regulatory effect on activating biochemical pathways associated with tolerance mechanisms in plants (Najafian et al., 2009) .
Chitosan (CH) is another chemical that has recently been used in plant protection. This biopolymer is a large cationic polysaccharide mainly obtained from waste materials from seafood processing (Guan et al., 2009) , with antiviral, antibacterial, and antifungal properties (El-Hadrami et al., 2010) . When CH is applied to plant seeds, their germination index is enhanced, the mean germination time is reduced, shoot height, root length, and seedling vigor are increased (Zeng et al., 2012) , vegetative growth is increased, time to flowering is reduced and fresh weight is increased (Asghari et al., 2009) . CH has been applied not only to seeds but also to seedlings.
Although, hydrogen peroxide (H 2 O 2 ) has been used for years to disinfect seeds prior planting (Miché and Balandreau, 2001) , it has recently been found that the exogenous application of vital cellular component to seeds and plants has positive effects over them. H 2 O 2 treatment increases seed germination rates, coleoptile emergence percentages, radicle and coleoptile elongation, and fresh weights of the seedlings (Çavusoglu and Kabar, 2010) . H 2 O 2 is coupled with important functions in metabolism, homeostasis of plants and reactive oxygen species (ROSs) generation too. It has been reported that soaking seeds in H 2 O 2 induces a pronounced increase in enzymes activity levels, including catalase (CAT), ascorbate peroxydase (APX), and superoxide dismutase (SOD) (Li et al., 2011) . These enzymes play an important role on naturally over-expressing stress responses and signal activation at biochemical level.
Salicylic acid, chitosan and hydrogen peroxide pre-sowing treatments have improved seed performance (Datta et al., 2009 ). Concerted attempts have been made to mitigate the harmful effects of salinity by application of plant growth stimulants. Salicylic acid, chitosan and hydrogen peroxide play an important role in the defense response to stresses in plant species.
Therefore the present work aimed to study the effects of SA, CH and H 2 O 2 on wheat seed viability under different salinity levels.
MATERIALS AND METHODS
Laboratories and pot experiments were conducted during 2015 year at Seed Technology Research Unit in Mansoura, Dakahalia Governorate, Field Crops Research Institute, Agricultural Research Center, Egypt during 2015 to study some plant stimulants efficiency to reduce of wheat seed deterioration under different salinity levels (0, 100, 150 and 200 mMol of NaCl). Plant stimulants were salicylic acid (0,50,100,150 ppm), hydrogen peroxide H 2 O 2 (0, 50, 100, 150 ppm) and chitosan (0, 50, 100, 150 ppm).Wheat seed (Gemmiza 9) were supplied by Central Administration for Seed Production (CASP), Agricultural Research Center, Egypt. Samples seed were soaked in various concentrations of salicylic acid, chitosan, hydrogen peroxide and distilled water for 6 hours. After soaking, the seeds were incubated with forced air circulation for 48 h on filter paper at a temperature of 25 o C to return to original moisture 12-14% (on dry weight basis). Eight replicates of 50 seeds of each treatment (400 seeds) were placed in Petri dishes (12cm) containing 2 layers of moistened filter paper with 10 ml NaCl solution at (0,100,150, or 200 mMol) and incubated in the growth chamber at 20 ± 2 o C and determined the following parameters: Shoot and Root lengths (cm) of ten normal seedlings were measured eight days after sowing. Seedling dry weight (g) were measured after drying ten normal seedlings in hot-air oven at 85 o C for 12 hours according to (Krishnasamy and Seshu 1990) . Seedling Vigor Index (SVI) was calculated according to the following equation of Abdul-Baki (1980), SVI=seedling length × G%. Seedling Vigor Index II= dry weight × G%. Germination percentage was calculated by counting only normal seedling eight days after planting according to (ISTA Rules 1999) . Germination rate (GR) was defined according to the following formula of Bartllett (1937) . a + (a +b) + (a + b + c) ……..( a + b + c + m) GR = ‫ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ‬ n (a + b + c + m) Where a, b, c are No. of seedlings in the first, second and third count, m is No. of seedlings in final count, n is the number of counts. Mean germination time (MGT) was calculated by using the following equation of (Ellis and Roberts, 1981) .
Σ Dn MGT = ‫ـــــــــــ‬ ‫ـــــــ‬ Σn Where (n) is the number of seeds, which were germinated on day time, D is number of days, counted from the beginning of germination test. Germination energy (GE) was recorded on the 4th day of germination test. It is the percentage of germinated seeds at 4 days to the total number of seeds tested Ruan and Tylkowska (2002) . Speed germination index (SGI) was calculated according to the rules of the Association of Official Seed Analysis (AOSA, 1992) by the following formula: The seeds were considered germinated when the radicle was at least 2 mm. long. Pot experiment: Seeds were sown at the depth of 3 cm and replicated three times. Irrigation was applied whenever required. The data regarding seedling emergence, were recorded up to the 8 days of sowing. Proline content (mg/g) was determined according to the procedures outlined by Troll and Lindsey (1955) . Data were exposed to the proper statistical analysis of variance (ANOVA) of a randomized complete block design as described by Gomez and Gomez (1984) . LSD at 5% level of significance was used to compare between means of different variables.
RESULTS AND DISCUSSION

ANOVA of tested parameters:
Analysis of variance indicated that there is highly significant difference (P≤ 0.01) in mean performance of the most germination traits for main effects (salinity, A; antioxidant B; and its concentration, C and their second (AB, AC, BC) and third interactions (ABC; Tables 1 and 2). 
Salinity level effects:
It is evident from Tables (3 and 4) that salt stress significantly affected all the traits investigated in this study. Salt stress significantly decreased seedling length, seedling dry weight, vigor index, germination percentage, germination energy, as well as proline content. Increasing NaCl concentration led to decrease in previous traits. The highest values for germination percentage and other traits was observed in seedlings without salt stress treatment. The lowest germination percentage was observed with 200mMol NaCl as compared to optimum conditions (distill water). These results are in accordance with those reported by (Datta et al., 2009) . They found that the reduction in germination percentage of wheat seeds when planted under different levels of NaCl may be due to loss of viability at higher salinity level, delaying germination of seeds at salinities Also, due to salinity induced high oxidative stress. Salinity markedly reduces the growth (fresh and dry weight) of shoots and roots at the higher NaCl concentration as reported by (Amor et al., 2005) . 
Seed germination stimulants:
Highly significant differences were detected among seed germination stimulants regarding to seedling length, seedling dry weight, vigor index, germination percentage, germination energy, as well as proline content. While, Salicylic acid surpassed in germination rate, mean germination time, speed of germination and pot emergence Tables (3 and 4 ). Treating wheat seed with chitosan gave the highest values in the mentioned treats, followed by salicylic acid and hydrogen peroxide. The superiority of chitosan over control may be attributed to improve seed performance at different salinity concentrations and when CH is applied to plant seeds, their germination index is enhanced, the mean germination time is reduced, shoot height, root length, and seedling vigor are increased Similar data were obtained by (Zeng et al., 2012) and Bahrani and Pourriza (2012) .
Concentration effects:
Highly significant differences were detected among seed germination stimulants regarding to shoot length, germination percentage, germination rate, mean germination time, germination energy, seedling vigor index, pot emergence, as well as proline content (Tables  3 and 4 ). Treating wheat seed with salicylic acid gave the highest values in seedling length, speed of germination, pot emergence and proline content. However, hydrogen peroxide gave the lowest values in germination percentage, seedling dry weight, germination rate, speed of germination and seedling vigor index-I. The superiority of salicylic acid over control may be attributed to improve seed performance at different salinity concentrations. Similar data were obtained by Bahrani and Pourriza (2012) . 95 0.67 6.9 72 10.6 62 13.9 50 94 0.67 6.9 72 10.9 63 27.9 100 93 0.67 7.0 71 10.5 61 26.9 150 91 0.66 7.0 69 10.2 60 28.8 LSD5% 2 0.00 0.04 1.3 0.2 1.5 0.5
Interaction effects:
Data in Table ( 5) showed that the interaction between salinity, seed stimulants and concentrations had highly significant effect on seedling length, seedling dry weight, vigor index, germination percentage, germination energy, as well as proline content. The highest seedling length was produced at zero NaCl with chitosan under zero level followed by 100 ppm chitosan under zero of NaCl. On the other hand, the lowest values of seedling length produced from 200 mMol of NaCl with salicylic acid 150 ppm. High salinity levels gave the lowest reduction in germination percentage, but chitosan and salicylic acid gave the highest value over control. These results indicated that Chitosan and salicylic acid play an essential role in enhancing seed germination and increasing seedling length especially when soaking the seed as compared with other treatments. Salicylic acid is common stimulant plant produced phenolic compound, endogenous growth regulator of physiological process in plants. Exogenous application of salicylic acid may influence stomata closure ion uptake and transport inhibition of ethylene biosynthesis, transpiration and stress tolerance. These data are in accordance with those reported by Khan and Smith (2003) and Ibrahim and Kishk (2014) . Table ( 6) showed that the interaction between salinity, seed stimulants and concentration levels was highly significant as to germination percentage, germination rate, mean germination time, germination energy, speed of germination, pot emergence and proline content. Chitosan (0 to 100 ppm) with zero NaCl gave the highest mean values (100%) followed by salicylic acid and hydrogen peroxide, respectively. This positive effect may due to the fact that seed treatments had better efficiency for water absorption from growing media that is why metabolic activities in seed during germination process commence much earlier than radicle and plumule appearance. These data are in accordance with those reported by Kishk and El-Mowafy (2015) . 
